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ELECTRICITY 


- 


jDn 




/■ 





:£ j^ ^J*M 




t^ol ^^.jL^. i aii^ a jjl Repel j£ ^ j^j^ <-^l 3^j^ s * >1 .-^ ^s^ • 

-U£^J* Attract j* ^j^ 


RUBBER 
INSULATION 



(_£j5vJ Jjl JJJ 6C^_Jjuj!/\j JjJ 6<Jjj!>1£ (JJ-G jj±JjLudj| aIc • 


:&&jj 


_^_j iljj ^ISI C5 5LJ jjl ^_j ^jj V ^^- ^ J^jj • 


»^»» — 


•c_ ijj£ 
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jln*j| ^ISI C5 5LJ 


!j* 



-uy ^rH^ (Resistance)^^> j^ ^j^j u^ jU^? ^ j*J^ 


(3^ cr^J ^-^ uV*J J ^ R J J V, I UJ^S ^ <^j' 


Ijjiti l£ ^jjl 


1 .♦ -L 


-LftJ /x5LllajjalJ ^_jUl& JJ (^g-J C_ ljj£ ^-uJ ^-i& JJ gtjJ jj • 

V= I xR • 


^Ul jj (_j jxujJ <_S-ii^ (^-"^ cs^' J^ l -^> J ^"^ ^ r _ jIjIIj /O (jJ-aJ JjLj 1 -^ - > J £"^' • 
.^UIjj ^ t^jj jjl cs^jJ cPjl J=- 'cP'-'ljJ J^LijjS^ !>li« .^_j ^jj JjOjj ja« 

■d Watt il j ^1 1^ 1 J J P <^^- w^l • 

P= V x I • 

:AC <^J jj 1 DC <j- J* 

.duuai ^1 /J jjl ^-ftshj jt^> c^^ ^ j^ ^ ^j^ Direct *j cs-^ cs^ • 


Mains Power Sine Wave 



?ct Current 



'LT'Ji 


Alternating Current 


Alternating Current ^j$ I j^A? 

_jUj J UjJ (JjAjJ Jjj ■ " " l_ljj£ AC • 

C?*^ JJ 1 Lff*" CS*^ '^^ CS^-" 1 # 


•Jalij 


f^' 


c^ J^> C5^? C5^ j^j t - 5 s^ y Amplitude ^%^ 

.^JJJ ^-1^ j£ jl.&a (^5^* ^ C-lfLa <_£jj 


OjjjIiajI 


I Jj^ala 
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Wavelength 


j£ ^j ^ ^> Uj^ j 5 ^ ^ 

,jj£_LuJ ^ISI (^^Suall Jj\ T <«— ^^£- (^5^001! 


-U^^S 



-U£ £^£ ur^ jfej* J^ 


.jiSLluJ JJ (j£.Jjb.H U JJJJ C5"^-^ C^-^ JJ^ f ( -- L<i ^ C ' (^LjujI 


f^l/T 

(Weave Length) :■&%! jjj 

<^ JaUj ^Jlj ^-Jl t_5vj| jju ^_S l_5o! t^ >m l_5oI jj • 

-(JJJ ^_ J^S **".. J^J J^ L^ali (jU-« JJ 

_^_J JllA ^ISt ^^SuJ Jjl ^ du^l£. ^ c^uJ • 

^_1^ jS l^jj C-lfLa 6jL j ^-juj l_Luj t 1 > >i j jS • 

-U8 

.^jjj s-^tS jS <-^y cs-^* 6 ^U ^"^ L ^ LuJ ^J" 5 * 


Q1A (JJJji IS JjJj jJ /xS ^JjlgSj /O J£J U ^_J C5 5L*.jS dlSj^ ^^JjS ^_UJ />Xj> ^l^l 

■^ ^ ^i cP ^J 1 J 

.^jjj ^ > tua t^jl jjfl ^-S jjjj u^j j u^ ^ y^ yy*^ • 


2 JJ-aJ JJ jj^aJ 


.. JA^J 



(Root man Square Value)c?^j 

^ t5^ Jf '-^ eP^J 2 ^JpSy cri cr" 1 ^r" O^ -5^-5 -A** °J cs^ cr" ^-' * 

RMS= 0.707 x Amplitude 

IjJJ ^UIjJ L_SjjS_i3l ^gJ ls Jl1\ bj jJ jJ 5V >Jjjn^jl IS £CJJJ jj ^^juj ^_l ^^^joS jSl ; y&A 

.\1 £_ jS gjSl jj ^ Ij£ Lj ^_^jj ^S L2a> IS ^ jS 
v 3.535 = 5x0.707 
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-U^^H^ J^ ^J^ lA^ o^ j'^I 

Vq It mil 11 



l>tfj 


ff' 



®" 


-WW 


-VWr 




vwv- 


AVW- 


_^_J /OjujI J Hj t-£-}l jAJl ^- £ C_l£jjuJ ^\^)A ^-ui <-JjJ • 

Branch 


-WM- 


t ^ t 


Katteiy 




R ■ Resistor 
(such ax a lighlbulb) 


^7^ J^l ^ ** J^l ^Jf ^J^ U^ t>" 
L_>JI ^LUjj ^_£ S^3^ ^""^J" 5 ^ _^ u^ o^ * 




Battel* 




R" Resistor 

(such ax a lightbulb) 
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+R=Ri+R 2 +R 3 


+ R= 1/Ri+ I/R2 + I/R3/I 


s. \y^ ^-^ t_ j^^)juj aIc 


■fl- Diode -Q-2-wayplug ^JDPDT Switch 

-I I- capacitor -^- 3-way plug ][ Air core transformer 
JMl Inductor _ru c j rcu jt breaker 
-Wr Resistor r Potentiometer - 

H I 1 source 9e -W- Rheostat ~§~ 



Iron core transformer 


Unconnected wires 


(fl) Lamp 
jO AC voltage _,-^- Push Switch 
V7 source . 
^ ^VSPST Switch 

-A^Fuse _\-spdt Switch -(-connected wires 

i Ground ^j DPST Switch ^variable capacitor 

~Q~' C "* —jpt— Variable inductor 
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-U£ ^^ «^j u^ j^ j£ di*^! J* ^ i£j^ ^JjI ^ ^ (Resistors) • 


J W\r 


-wv- - j y^r- -aW 


^ i^ai ^ iA3**u 


<_>jjj£ ji£ 


.^jIjL^LjS J <iT~iinl l£ J jS jK __J -_£ __JA jj j£ J^JJ <^ <"'-•> I ja 


1/4 Watt "Fixed" Single Turn Trimmer "Pot" Multi-turn Trimmer 


t 


Fixed Symbol 




Potentiometer (Pot) Symbol Potentiometer 





Potentiometer 


Potentiometer 


Sliding Potentiometer 
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4-Bsnd Color Code 



askn +5^ 


& Band Color Code 


ift \ 


4eakn ±1% 



1st Digit 2nd Digit 3rd Digit 


I 

4 


9 


El 


■9 





4 

4 

^ZZ 

— — — ^ 



9 

9 


Temperature 
Coefficient 


10k 



±1% 1 

lOOppw 


±2% ■ 

Ka^^^T^H 




2Sppm 


0.5% 


1M | +025% 
10 M I ±0.1% 


• -~S-~S ** **** 


.^j Si jjs ^ISI C5 5LujI jjl ^_i C ^^ 

UJ^ JJ^ ^rJ^ 'JjrlJ LS^J s~~*M <-fe^ ' JlrlJ U** * >1 * U^ A^l <^ j J 1 J ' "JJ^ # 

-as a^c^ 
a^ J^ uSJL*I j^ jAsj j Vufi jjt as^jf o^'j^ Passive j Vuft • 

■as ^P ^Jf 

Hh" ^tk ! HI- 
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^C\^^Mk 





A 




t-5Ln3 jjj£_JI 


^tl 


1st Significant Figure 

id Significant Figure 

— Multiplier 

4 K m~T o I e ra n ce 

1uF 10% 



jja IS C5 Ai* jjl CajIa (J ^ <ja>) jljj jjj • 

£ = £^ ABC <>^ j^ jj Vuj^ ls*^j£\ • 

AB x 10 c x ^jj jJjj ^ jjW£ o^ j^ ujf 

10 12 


j^J?*i 


:jj^j 


jAJJ ^ ijJ J^. (Jjj ^l3^^ ^-^jl JjjS^JJ 


jJ « (Variable) j4jj JIj^-jjj drt 2 4 jAj J* 1 ^ u^ <*^ i£ jJ^^ • 

^jIjjj Uj3 j^il ^ ja> jjS jjj! jjl ^_i ^jj I jj j^jI ^ ja. (Air Core) jj^ 


INDl 


_nnnn_ 


4-8AND-CQDE 



____ 


\ " ■ — — — 



1 COLOR 

1st BAWD 

2nd BAND [ MULTIPLIER 

TOLERANCE 

BLACK 



1 

± 20% 

BROWN 

1 

1 10 

Military ± 1% 

RED 





3 

3 

1.000 

Miluarv ■ 3% 

] YELLOW 

A 

4 

moco 

Military ± 4% 

GREEN 










VIOLET 7 









WHITE 

& 

9 



NONE 




Military ± 20% 




. r\ c>. ■; 

, 

SILVER 



0.01 

Both ±10% 


Military . 

Identifier 


6.8pH ± 10% 
MILITARY CODE 
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mQli ^ jL^ ^-j£ (JLaXJjujI ^j£ ^)K ^-A^Sl ^-i& JJ jAj <^ jjJ^^jl 



1 .5v, 6v, 9v, ^ ay ^-&-^ J* jAsj ^ j^j * «Vfo* ^^ ^ jjjiu • 

.12v 

I! 


:J«j^ 



4i_SLj^jj!)Lai 'lSjjjj '(j-'J 'iJS_jj 'tlrt u% ^i-o -i_y-> J-wsl /«jj *^-i<j tg^ 35H-?" 1 * 

-ojj f Lu5l ^ jaj j- ^ DPDT, DPST, SPDT, SPST <jj£ 


;^CJ ojal 


C— i 

I 

I 

J 
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j*#p 


<$ . J*. *<f 
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pfH 


llilHfl 





.^^-jSLuJJ^ J JjjuJ /O (PCB 



•JLL 

• *• 
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-i_r* 


/ o \ , 

I • • i (' • • 


Germany (type F> Frflnqe.Ppiand (type E} Italy (type L} EujopUg (type Q 


UK (type G] Switzerland (type J* India (type D) 


! / \ i 

\ I J 


m m 


I i 


I I 


Australia. China (type I \ Israel (type H] USA (type B) USA (type A > 
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Basic Electronics 
Semiconductor Theory 
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.^jjij ^-^S j^y^ ^g-^u-t-o t^uoijjjjua^jl j£ j^y^ 

-U£ ^Jf UJJ^S^ 6 ^j ^ ^ J^ ^ ^J^ 1 ^ ^ tj' • 

-as ^^ "^ ^° ^^ ^^ ^j^ jj^ aJf^j^ ^ C-^ 3 <^ C J-^ 

EXCESS 
ELECTRON 


77 317- U 


di 


c^ 



J^J-^C^ JH 


■as ^Jf Attract o±* o$ J^J^? ^^ jj\ 
-as ^A^ £ J^ ^^ ^ <-W <z^ ^ V^ cs^ uj J^M c-^ 3 a*' # 
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N doped 


P doped 

— _ — 

ii' 
■ I'' 

+ + + + + 1 

+ + + + + 


N doped 



P doped 

— — _ — 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

— 

+ + + + + 

+ + + +: 

+ + + + + 


J^ Ola ^J ^ 


JUNCTION 



HOLE 

FREE ELECTRON 
NEGATIVE ION 
POSITIVE ION 


|W- DEPLETION REGION 
l" 4 ^ ELECTROSTATIC FIELD 


jjjJ^M ^ j ^ ^ V^ o£ j^M- 
-ay ^J> jj* j£ 

dialU^ <^£ jUj ^_£ j^jU* <j*\ • 

^t^ ohj aAA^ j£ ohj a^ • 

j^ ^ J^» ^ j^j^ o\ /s ^j^ ay 


.Ujj^^_^ 


-H 

«- DEPLETION REGION 


P« 9 * 

•'■ 

N| 



il I 1 



• * * • ■ | 

HOLES i 

1 

ELECTRONS 

N— i 



■ 



1 

I----- 
*l 1 



-►1 ^-ORIGINAL BARRIER 




1.- 



1 1 

I' 


ELECTRON FLOW 


CJ iLq L£ l£ J-^ a^° <-£ojuujIj ^jjjli • 

C5~^ JJ^ a^y ^ jj^ ^-^ V^ C5^ Jj^jj 

-ay ^ JJ^ ^7^ Sj^J a*' ci^jj 


J-^a 3 C5^ jj' ay ^J^ jj^ j^ Jbf ^^ 

-oy^j* 
a?tU uA*V j^ ^ ^j^ C-^ 3 a 1 ' • 
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cM^j^ 



Jjl uJ t _ iM i ^_j Jiixjjj ^iixi l£ <_£ JJJJ (JJA U> J > njUj (_>JJJJJ • 

jjj JJ_£_lII ,Jj_^.jXi (JJ-G C_JjL (Jj| (JiiXiJJ '"'^ 

(j_juLllp jl^J l£ c_ ljj£ ^-juj £" jia (JJji • 

. jtiiL^jj ^j^xui /O j^-jj! ^— ^ l>^j ^ 


Electronics Devices 




■w 



nn 


c_lj j£ u-^ <-£ j > h/iIj ^j jli ( 


j_£ L_LJj£ ^j-ixi £■ j ^ c_£_J ^J^a /S • 

_(jjj ^!j3 ^-juj Cl^j ^_£ ^jjl^ • 

J_£ (^juJ •■ 1 J^« s I C_l£jjud 6j JjliUjXjJ • 

-lW ^J^ J^" OJ* cr" 1 lS^ 

-a .Jjjb /x^JjjS (JJJ^-Jj£ (JLgJLJjujI l£ ^Jjl^ /O • 

^jud ^_| jjl ^j_jj jj£ (J agj Mil l£ ^Jjl^ ^_&j| L_fljj^ (JJ-G Jjlijj£jJ jjj L_flU • 

(J_LG C5 _ juJ <_£,J ^_Jj_J ^-JJ^ JIaxJjujI j£ (J&JjIjuJ L_flU ^^^ild Jjl (J&JjLuJ L_flU cluLa (JjJj'J 

-(jjj ^ jL^.L^ (jUixjjujI .jjjta j^ ^jjA ^ILijSLjj 
.^jjj^-jj£ (JLixjjuj! .Jjjb jL^. ^jjA ^ILij^jj £-^)j • 



A^\ 


JJL9JJXJJ jJj L_flU 
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n-channel 


gate 


drain 


w 


Full wave rectifier using 
centre tapped T/F 


AC in 


'"V/X/V 



nut 


DC curt 


Full wave rectifier 
(Bridge Rectifier) 




^^^<>^f 





Jiu» jjl jj (j^SU^ j3jj ^U ^^ixj Ji ^> ^ (BJT) 


L5^ OJ' L5^ ^ OJI C5^ OJ' 


Gate | — 


(EMOSFET)^W 
Drain 


Source 


p -channel 


gate 


i 


source 


drain 


source 



Gate 


— -Body 
(usually 
connected 
to source) 



Gote 


©2000 B.M. Tissue 


Source 
(S) 

N-channel 


Source 
(S) 

P-channel 
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Building a Circuit 





-U£^^^£ 



^p^J ^— J^_£ ^-Jj£ dbuj jj j£ yj ^^ ( imjbLaS 

■^rf CS^Jf ^ JJ J^ 3 CS^ 



jtj*L^.L£ (JLaXJjuj! JJJJJjuJ I ^)jlj ^— JJ ^-£ ^-jUj j£ <J-g-^ C5^ J"^J J^^ 



.^JJJ ^-Jj£ (J1.atj.ui1 ^-j^-^ ^-Jjja. cJ±J^ jjl ^)jl j <^ AJoaS l * a ^ a 


More Urdu Books:www.iqbalkalmati.blogspot.com 








Al 






_^_jtjjj (JLaXJjujI ^_J^_£ ^-jUj j£ J„1JjjuJ J^ilJ ^-^^ ^J^ (^ QJ^ J^J^ 'S 
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-jljjj (JLaXJjujI QlA ^_jl>J Jjl ^_jj£ ;»J-^ j^ jjI J J-^J^ /S 



;juijuJ lJ\jjASjjuj 


i (J>»Ujj c_ ijjj l£ ^_jj£ jjla j£ CjjI j^. jjl aIlsjujI '(JjjI Ovjj^jjuj ^j^ ^jjj! 




i it 

JIaxJjujI ^-j^-^ ^-Jj£ ^J^*-* J^J C5^ J^ 1 -^ LPSJ" 1 ^"^ cs-^ l - 1 ^ JJ^ CS -1 ^ * 

.^jtjjJ ^ ijul^ t_5v_}| Jjl (JJdJjJJ L_§OjiLG j^ — £ <jjj! • 

^^joiJjS /x£ ^jjj ^-jj£ t jVna /O aJ ^-juj (Jj^ ^— j ^^^^J l_jU c-£-j! dj!>Ic ^-^jujI • 

-^— jUj£ ^jlst-Xi j£ jl-^-S 

jjl jjj ^iSL^jj ^ c^VUjI jjii* ^^ • 

^jS U^i J^JJ ^ L^ ^5^ Lj ^A« cP^^ JJ^ 

.^_iU5L^Ul£ ^UjU ^S ^ j£ jJjj ^ <j^ .^_j 


^-l3^-£ ^-jj£ I^JJ jlJXjuJ ^^jo) ^_l ^_£ AjaaS c qn^ <fl j£ JJJji^. (jju&ia • 
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_^_jljL^U£ (JIaXJjujI ^-J^-^ ^-jj£ ( 1 > >1J 1 j£ C_l£jjuJ /O 


]L-J qSvjuj) qJJjujoI 


6 (RMS)U J ^^ r^ J I t Jj^J 1J n <\jl ^ > nj^ ^-AjjJ (JLaxJjujI ^-J^-S ^-JjS (*ji*-* J^ J^-^ 


T^Ktfonix 2455A 


, r __.__ 

H 


i 

1. _j_y_ 



E 


[ ; 




P : (#r4\,r.,# • © ' 



c^jIju l£ ^jj\y*^ (j^jjj^-ill 


iu£ (j^j^ 


L$ >^ J^ ^-^ ^-^ C5^ L^ J^ J^ U# £^£ ~£ O^' J^ CS^ CS^ U^ # 

jjjjii. 6^(j5Llii5L<i ^_ juJ <j£_}Jj£_JU J*jlijalj|jJ QlA (Jjltld aIc ^^ O^^A • 


;<Jjj^al ^^Lib 


■OS ^r^ (EMF)^I ^' c5> £ J-^ ^j^ 

■^-jIjUj ^Lfl ^^juiilaULa oj jJ — Ajj j£ jj ^JJ ^^juj (jJ-a JjS jj£ i^& 4-^- 


JjaiilJjJ (jJ-a j l£ jj£ ^jjjI oj jj ^_ J ^^^J ^liS ^ ' aJ I-» ULa (jj^ jj£^j£ (^^ J^l • 
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■ 


■ 



M 





-i—i 


















\ 





r«i-, 







— 











^ 



i 


































™ 








, i 

























































■ r 

i. 

^^■b f 






n kr 






















_^_jIj>J ^-Jj£ di£ ja. jj£jj£ 6 j jj jj ^j^.ja 


<^JJ j^. ^jjj s~^tS J^ (J^J^ CS - ^ ^J^-^ J- 5 • 

jLudJl JJ (JJ-G < "^^ ^ JjuJjJ uJ < "^-^ *— ^J' .J^ cs^^'J^ 

u^jf(Coil) lJj! J^ J^ U^ J^J^^I JJ LS^A? ^-^ • 


-^-f C5^f J C5^^ C5^ *A^ 15 ' "♦♦ ^ * ^"TT (JJjl ^-AjJj UjJJ />^a\ JJ 


j£ (_£jjj£_LuJ ^$Al ^-uJ Jj£ L_fljj^ /O jliS ^g ' UJ lal *<a d <^J ^^ij-3 IjJJ /<0 


if C^Jf 


cJUl 


CS^, 




(JjuiJjJjJ 6 £tJJJ jj (jJ-G LP^J^ C5J'^S JUJ 6l -^ C5 ' "♦♦ ^ * C5^Jf C5^^ * 

.^-Ajjj Ia jj jj lWj^ l^J-^-^ \?J"b^ ^ cs - ^ <£_^ ^J^^J- 5 S-^ ( ( 'J hi ^ • 


jlllj 




•^jjtijaijljj L 11LQJ^)JjujJ) 


JJ (Jjlj^ (£ JJJ^JJUJ ^^-Jji J^ ^^J" 5 J»J^*->^ijJ ' HJ) J-djlijudj| JJ <_ljj£ • 

Protective jj\ Metering ^^ jj^ ^ j£ j^jlixujl jj i^jS • 

-^f^L^ JU*lJ ^_J ^£ Relaying 


More Urdu Books:www.iqbalkalmati.blogspot.com 


_AjU1£ JU*U ^A ^S Metering/Measuring ^ jj^ ^ j^ PT • 


;jXjlLudj|^)J jjl 




/x£u AjjJ (JL<iSlJJujl (J^ (JJUlj£*jLjl Jjlj uJ J^ia jalc jxijlijudjl JJ jJI • 

j£ ^j^_^ 138 J^a -U^f^-^J^ (*^ J^ W^JJ c * q '^ * J^> ^_£uui !/Lg (jlA <jjjj! j£ ^UaJ 

_Uj£ JjJJJ ^-J^ J nij^ . nl tjJ <JJ* C5J ^ 68 


:j^w 


.^_jIjj£ Jjjjj jj* ^Jjl J£jJj£j1I J^ C5^J^ cJ^H^ ^ • 

^j^ LBi ^Ji ^Ji ^4 J^ (Armature) j&*J jftjfc o**o*\ • 





DC generator 


;^L^I ^ jijj^ 


"^Mif ^ f^' UJ^J^ C5^ ^ Jjl C5^ ^J >^J^ 
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l 
:j*j* 



cA*f J^ J^ ^ J^y* ^j^ ^^ • 


; J^al^-^JjS ^l£ ^ jjj* 


_^_Aj>J ^-3j£ dl£^p. 6j^_J (JjjI 


JUXjujL^ ^^^ ^ U_Aj^ ls juJ l£^ ^)J' ls juJ <£- ^^^J^ * 


jj^d jjfl l£ j^j jjl JJj-a »j£ cJ^J^J^-^j chH 4 Jjuaflt ^alc ^^ j^J* CS - ^ 


-U« 


(J-dUuJ 




Jajj JJaj l£ ^^Lnj 




•■Ltfj 


rf' 
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J^L 


jj^^j 


^_S (jjuLiAJUlJl^)J 






^ 




JMUMUUV 

VVWAM 

JJ JJJ^ (^-^ ^-^ ^-H-j dlfr_J ^^UJ V>J(gJ ^J /^T^J^ ( UulMjJj£ (JjXjuJ • 

.^jJJ^—Il^S (JjuLiIjJj^ aJ j£ l_XjjXJ ^jjjI • 


p£ 



«£c 


£ 


lJsJI uJ JJjj£ uj! aJ jJ jtj*La.jJ (Jj^aL^. JJ JjJjoIJJ (JJXjuJ (JJAJ < . la • 
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-^JJJ^_J^S (jjuLi]j,^j-G i^l aJ ^£ L-XjiJXJ (JjjI 


*/ 





: jft J^ A*£ 




-LBi 


C_fl jlfcJ l£ JJ J-llA^ 


mputer Desktop &wyclopwfa 
h4 Q<,tt,pm*r Dtyviji C*. )f>C. 



Modulated Result 



SiguE ta be imMtted, ttj speft* Of fflu»e 



C.vf :/t.\ ', a i qr;il cf t-iqh'jr fre:;je"Cy 



Cir tit vmvo ampNtufi* medt'atod b/ ipcoch « music infofirjiian 



Time 
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System Unit 



Mouse 


Microphone 


. Aj^j (JLoxjjujI ^_il^_^^_j^)£ L > " S j£ o^jjc-j t 1 > h^jj ;^jj^)jjj^aj ^^^-i^j Lsj^ ^njj-a 


:jW» 


^ 








(u^^ Jjl J 


')■ 


-UJ <■ ll-v 


i (J-jl-a ^)\J JJ 


■^-jIjIa Vl^ (j;i^ jjjjj-^ Lip ^_uj ^-A-p j£ jj£ t alia a 


I 1 "I I I "I 


•I h h h fe N ^ 
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